SYSTEM FOR ENABLING LANDFILL DISPOSAL 
OF KITCHEN WASTE OIL/GREASE 

Background of the Invention 
lOOOUThe invention relates to an apparatus for the conversion of kitchen waste grease 
and oil to a landfill acceptable solid material. A grease collection cartridge has an inlet for 
receiving kitchen waste grease, a mixing baffle within the cartridge and a package w.thm the 
cartridge containing a reactant to solidify the grease and oil into soap. 

[OOOUOil/grease and solid waste containment removal or recovery systems are well 
known in the prior art. Over the past 30 years there has been a steady move toward requiring 
facilities for servicing kitchen grease-bearing water flows. Sewer system lines can be 
clogged from the oil/grease materials put into the sewer systems from food handlmg 

facilities. , 
[0003in.ta has led more and mo,e sewer authorities to require programs to control 
handling and storage of fats, oils and grease waste materials. These programs regulate food 
handling facilities and the manner in which they process oil/grease and solid waste matenal. 
The object of many of «,es= programs is to ensure food handling facilities remove as much of 
the oil and grease as possible from the effluent flow, thereby releasing only grey water and 

solids into the sewer system. 

l00041There are many and very different kinds of oil/grease separators known m the 
art Once the grease and oil have been removed from the effluent water, and the grey water 
has been directed to the sewer, storage and handling of the removed oil and grease is a costly 
and complicated process. The oil and grease removed from the effluent water must be stored 
in a separate system that cannot empty into the sewer system lines. Consequently, 
underground storage contaimnent units have been utilized, as well as aboveground storage 
containment units. These storage units require servicing and periodic maintenance. 

[OOOSlServicing typically consists of having a maintenance contractor pump the 
oil/grease from the storage container and haul it to an approved facility. These storage 
systems may have sensors and elaborate computer generated signals to the maintenance 
facilities in order to ensure the grease and oil are removed before the storage unit overflows, 
in the absence of sensors that automatically sense when the storage unit needs serv.cng, 
humans must check the storage container periodically. The job of checking the grease level 
in the storage container may be a distasteful job, and in some cases the task may be .gnored. 
Th. appropriate stoiage and removal to an acceptable waste receiving facility is as important 
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in the process as the initial separation of the oil and grease from the effluent water of 

commercial kitchen sinks. 

[00061Landf.lls limit the kinds of waste material that can be stored in landfills and 
have stringent rules defining acceptable storage items. Oils that ar« liquid at room 
temperature and the residual water content of the commercial kitchen sink waste make the 
removed products quite liquid. As a result, grease and oil waste products removed from 
commercial kitchen effluent flows are typically not permitted to be disposed of in landfills 
because they remain so liquid as to fail what is known as the "paint filter" test. 

[00071Consequently, there is a need in the art for the conversion of the o.I/grease 
waste material into a substance that does not require special handling or storage in a special 
removal facility, but rather that can be placed within sanitary landfills just like other ordinary 
garbage. 
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Summary of the Invention 

[OOOSlThe present invention folfills one or more of these needs by providing an 
apparatus that converts the oil/grease waste from commercial kitchens into a landfill 
acceptable solid, does not require costly storage systems and is easy to mamtam. 

l0009]An apparatus for conversion of kitchen waste grease to a landfill acceptable 
solid includes a grease collection cartridge having an inlet for receiving kitchen waste grease, 
a mixing baffle within the cartridge and a package within the cartridge containing a reactant 
to solidify the oil/grease waste. The collection cartridge may include a plastic hd with a 
handle and a bearing surface. A motor rotates the mixing baffle within the collection 
cartridge by engaging the driveshaft of the mixing baffle. The baffle acts as a paddle to m.x 
the contents of the cartridge. The plastic lid further includes a safety micro switch actuator 
that prevents operation of the motor when the collection cartridge is not m place. 

[OOlOlThe collection cartridge typically has a cylindrical, plastic composite body w.th 
a plastic base. The plastic base may have a key on the exterior of the base. The key prevents 
rotation of the collection cartridge when it is in place in a notch within a cartridge holder^^ 
assembly. The mixing baffle may be made of plastic and include a main shaft that has a z 
shaped cross section. The plastic base of the collection cartridge has a plastic bearing for the 
"z" shaped main shaft. The "z" shaped main shaft includes an interiock to a slot of the gear 
drive of the motor driving the mixing baffle. The mixing baffle may have openings and 
louvers located at the lower edges of the openings. The mixing baffle typically extends to 
two sides of the main shaft, and the louvers face opposite each other on the main shaft. The 
mixing baffle may include an attachment arm that is made of plastic and attached to the "z' 
shaped main shaft of the mixing baffle. 

[OOlllThe attachment arm includes an attachment means to attach a package 
containing a reactant on the arm. The package is made of water-soluble material and contains 
a sufficient amount of a reactant (such as sodium hydroxide (lye)) selected to react with the 
grease in the cartridge to form a solid, like soap. 

[OOniOnce the grease placed in the cartridge is turned into a solid, the cartridge and 
its contents are disposable. In one embodiment, the cartridge has a sidewall that is made of 
spiral wound paper tube, and the tube has a water impervious plastic lining. 

[OOlSlThe invention also provides a cartridge holder assembly, which may be 
constructed of rotomolded plastic. The cartridge holder assembly is hollow and may also 
serve as a grease storage tank, to store liquids prior to transfer to the grease collection 
cartridge. The cartridge holder assembly may include an inlet valve that is connected to an 
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oil/grease separation unit. When the inlet valve is opened, grease may be transferred from 
the oil/grease separator unit into the cartridge holder assembly. The cartridge holder 
assembly further typically includes a cartridge locating keyway notch. This cartridge- 
locating notch may be in the bottom of the cartridge holder assembly and prevents rotation of 
the grease collection cartridge when the key of the cartridge is placed within the cartridge 

holder assembly's notch, 

[0014]The cartridge holder assembly typically includes a motor and a pump driven by 
that motor. The pump/motor draws water and grease from the cartridge holder assembly into 
the grease collection cartridge. The motor also rotates the mixing baffle in the grease 
collection cartridge. The rotation of the mixing baffle mixes water and reactant withm the 
grease collection cartridge to form a liquid reactant that reacts with grease to form a sohd 
such as soap. In one embodiment, the pump/motor is pivotally mounted to the top of the 
cartridge holder assembly so the motor drive shaft can be rotated down into position engagmg 

the shaft of the baffle. 

lOOlSlThe cartridge holder assembly typically includes a water inlet to allow water 
into the cartridge holder assembly. The water inlet may include a solenoid valve that confrols 
the flow of water into the cartridge holder assembly. The cartridge holder assembly may also 
have a heater, to provide sufficient heat to keep the grease in flowable form. The heater may 
be an immersion type heater or an external, wrap-style heater. 

[0016]The cartridge holder assembly may include sensors. The sensors include a 
"grease fiill" sensor which signals when the cartridge holder assembly contains a quantity of 
grease appropriate to be transferred into the grease collection cartridge. The cartridge holder 
assembly may include a "water fi,ll" sensor that signals when the cartridge holder assembly 
contains a desired amount of water. The cartridge holder assembly has an air vent near its 

top. , . 

[00171The cartridge holder assembly may include an oil and grease inlet that is 
connected to an oil/grease separator. The oil/grease separator receives effluent water from a 
commercial kitchen sink or other grease source. The oil/grease separator separates oil and 
grease from the effluent water. The separated oil and grease are then transferred from the 
oil/grease separator through the oil and grease inlet into the cartridge holder assembly for 
storage until there is a sufficient amount of oil and grease to be transferred into the grease 
collection cartridge to be processed. 
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lOOlSlThese and other aspects of the present invention will become apparent to those 
skilled in the art after reading the following description of the preferred embodiments when 
considered with the drawings. 
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Brief Description of the Drawings 

I00191FIGURE 1 is a perspective view of the preferred embodiment of the cartridge 

loaded in a cartridge holder assembly; 

[00201FIGURE 2 is a perspective view of the cartridge holder assembly of FIGURE 

[00211F1GURE 3 is a bottom perspective view of the grease collection cartridge of 
FIGURE 1; 

[00221FIGURE 3A is a perspective view of the mixing baffle of the cartridge of 
FIGURE 1; 

I00231FIGURE 3B is a top view of the mixing baffle of the cartridge of FIGURE 1 ; 
[00241FIGURE 4 is a top perspective view of the grease collection cartridge of 
FIGURE 1; 

t0025]FIGURE 5 is a perspective view of the mixing baffle with the reactive package 

attached of the cartridge of FIGURE 1 ; 

[0026]FIGURE 6 is a cross-sectional schematic representation of the grease collection 

cartridge connected to the cartridge holder assembly; 

[0027]FIGURE 7 is a schematic representation of a typical installation of the 
preferred embodiment of the invention with an oil/grease separator and a commercial kitchen 
sink; and 

[0028]FIGURE 8 is a logic state diagram for the operation of a control system for the 
cartridge holder assembly. 
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Detailed Description of the Preferred Embodiments 

[0029]In the following description, like reference characters designate like or 
corresponding parts throughout the several figures. It should be understood that the 
illustrations are for the purpose of describing preferred embodiments of the invention and are 
not intended to limit the invention thereto. 

[00301AS best seen in Figure 1, one embodiment of the apparatus 10 for conversion of 
kitchen waste grease to a landfill acceptable solid includes a grease collection cartridge or 
housing 12, that has a mixing baffle and a package containing a reactant to solidify grease 
and oil. The cartridge is loaded in a cartridge holder assembly 52. 

[00311AS seen in Figures 1, 3, 3A, 3B and 4, the grease collection cartridge 12 has a 
cylindrical composite plastic body 44. The grease collection cartridge 12 may have a 
sidewall that is constructed of spiral wound paper tubing. This tubing includes a water 
impervious plastic inner lining. Other construction materials may be substituted. The grease 
collection cartridge 12 also includes a plastic base 46. The plastic base 46 includes a key 48 
on the bottom of the base 46. The key 48 is made of plastic and may be integrally molded 
with the base. The key prevents rotation of the grease collection cartridge 12 when it is 
placed within the cartridge holder assembly 56, and the motor 39 is actuated. The unused 
cartridge has a paper or plastic liner that covers the inside of an opening in bearing surface 36 
(see Figure 4) and is punctured when the cartridge is in place in the assembly 52 with the 
motor lowered. For additional safety, a removable outer cap (not shown) can cover the 
surface 36 and be replaced when the cartridge is ready for disposal. 

[0032]Figures 3 A and 5 show the mixing baffle 14 within the cartridge, and it is 
preferably made of plastic. The baffle can be an inexpensive thermoformed or other plastic 
molded item. The baffle can also be considered a paddle to agitate or mix contents of the 
cartridge. The mixing baffle 14 includes a main shaft 16 that has a "z" shaped cross-section. 
The top of the grease collection cartridge 12 has a plunger 96 and a bearing 36 seen in Figure 
4, which receives the top 23 of the "z" shaped shaft 16, so the shaft 16 is journaled in the 
bearing. The top 23 of the "z" shaped baffle interlocks into a slot (not shown) of the drive 
shaft of the motor 39 on the assembly 52. The interlocked shafts rotate the mixing baffle 14 
when the motor 39 is actuated. The mixing baffle 14 has openings 24, with louvers 26 at the 
lower edges of the baffle openings 24. The mixing baffle 14 extends to two sides of the 
baffle shaft 16 and the louvers 26 face opposite sides of the baffle shaft 16. The bearing 
surface 36 engages with a shaft 16 of the motor 39 as seen in Figures 1, 2, 3 A and 3B. The 
top 23 of the "z" shaped baffle shaft 16 extends two inches above the mixing baffle 14 
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blades. The four comers of the extension of the "z" shaped baffle shaft 16 form the points of 
contact surfaces 36 within the bearing. The «z» shaped shaft thus has four points of contact 
within the bearing, providing stability with minimal friction, at low cost. The bottom of the 
baffle is joumaled in a similar bearing 92 in the bottom plate 90. as seen in Figure 3A. 

[0033]Figure 5 shows that the mixing baffle 14 has an attachment arm 28. This 
attachment arm is made of plastic and is affixed to the "z" shaped baffle shaft 16 of the 
mixing baffle 14. The attachment arm 28 includes an attachment means (such as staple or 
adhesive or other suitable arrangement) to attach a reactant package 32 to the shaft 16 of the 
mixing baffle 14. The reactant package 32 is made of a water-soluble material such as 
polyvinyl alcohol and contains a sufficient amount of a reactant such as solid sodium 
hydroxide (lye) to turn the grease to be placed into the grease collection cartridge 12 into 
soap. (As used herein, the term "soap" means the oil/grease made into a solid by reaction 
with a strong alkali. The presence of contaminants from the kitchen waste may make the 
product not what one would normally use as soap. Nonetheless, for the purposes of this 
disclosure, such a solid is deemed to be "soap.") The amount of reactant is preferably enough 
to completely solidify the grease/oil to be put in the housing 12 without having excess 
reactant. If sodium hydroxide is the reactant, it is preferably present in an amount of about 
13.2% to about 18.4% weight to weight of fat. Preferably the cartridge receives water at 
about 38 weight percentage of fat. Dipropylene glycol in an amount of 0.05 to 0.25 weight 
percent of fat may also be included in the package 32 to accelerate the soap formation by 
reducing surface tension. Other suitable reactants that solidify oil/grease may be used. By 
encapsulating the reactant in the package, possible accidental leakage of caustic reactant is 
minimized. Once the oil/grease that is placed within the grease collection cartridge 12 is 
ttirned into soap, the grease collection cartridge 12 and its contems are disposable in a 
landfill. 

[0034]Figures 1 and 2 show a preferred embodiment of the cartridge holder assembly 
52. The cartridge holder assembly 52 may be constructed of rotomolded plastic and is a 
hollow assembly. The cartridge holder assembly 52 also serves as a grease storage tank. In 
other embodiments, the tank is separate. The hollow storage tank holds oil/grease and water 
for transfer to the grease collection cartridge 12. Oil/grease inlet 70 provides a fitting to 
receive oil/grease from a separator, such as a Big Dipper® separator sold by Thermaco, Inc. 
of Asheboro, NC. A water inlet 58 provides a way for water to be introduced which will be 
used to dissolve the sodium hydroxide or other reactant. Other holding tank arrangements 
may be substituted. 
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[0035] A motor assembly includes a frame 93 pivotally mounted at 95 to the top of the 
assembly 52. As seen in Figure 2, this enables the motor 39 and its drive shaft 37 to be raised 
or lowered above a notch 97 in the assembly 52. The notch provides a place for the bearing 
surface 36 of the cartridge to be located, so when the shaft 37 is lowered, it punctures the 
paper seal over the bearing and engages the shaft 16 of the baffle. 

[0036]Adjacent the shaft 37 is the termination of the transfer tube 99 that delivers 
water, then oil/grease from the assembly 52 to the cartridge, entering through the opening 
bounded by the bearing surface 36. The frame 93 includes a safety micro switch 42 that 
prevents operation of the motor 39 when a grease collection cartridge 12 is not in place 
within the cartridge holder assembly. The safety micro switch 42 closes the electrical circuit 
when the plunger 96 of the lid engages it. When a cartridge 12 is put in place within the 
cartridge holder assembly 52 and the frame 93 is lowered, the switch 42 is pushed closed, 
engaging the electrical circuit of the motor 39 to the closed position to permit the motor to 
operate. The cartridge holder assembly 52 also includes a cartridge locating keyway notch 
56. The cartridge-locating notch 56 is located in the bottom of the cartridge holder assembly 
52 and prevents rotation of the grease collection cartridge 12 by engaging the key 48 when 
the cartridge is placed within the cartridge holder assembly 52 and the motor is actuated. 

[00371The frame 93 includes a 38 driven by the motor 39. A suction line 65 extends 
from a lower portion of the tank 52 to the pump 38. Due to the stratification of grease above 
the water in the tank 52 and the low position of the intake to the line 65, the pump initially 
pumps water from the tank into the grease collection cartridge 12, followed by grease. The 
water dissolves the package 32, releasing the reactant, which dissolves in the water under the 
agitation of the rotating baffle. When the grease is delivered to the cartridge 12, it is mixed 
with the reactant by the rotating baffle. As the pumping proceeds, the motor 39 rotates the 
mixing baffle 14 in the grease collection cartridge 12. The rotation of the mixing baffle 14 
mixes grease, water and sodium hydroxide (lye) within the grease collection cartridge 12. 
The sodium hydroxide becomes a liquid reactant that combines chemically with the grease 
and oil to turn the mixture into soap. The dissolution of sodium hydroxide is strongly 
exothermic, so once the process starts, the continued pumping of water and grease and their 
mixing preferably proceeds promptly to prevent excess temperatures by providing a large 
heat sink of water, grease and then soap. 

[0038]Figures 6 and 7 show the tank 52 as a separate housing. Indeed, this is an 
alternate configuration to the embodiment of Figure 1 . The cartridge then has a cartridge 
support 94. An inlet 70 is connected to the tank 52. The inlet 70 receives oil, grease and a 
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little water from an oil/grease separator unit 50 (see Figure 7). When the inlet 70 is open, 
grease may be transferred from the oil/grease separator unit 50 into the tank 52. A valve may 
be used to open and close the inlet, such as a solenoid controlled valve. 

[0039]As seen in Figure 6, the tank includes a water inlet 58 to allow water into the 
cartridge holder assembly 52. The water inlet 58 is equipped with a solenoid valve 62 that 
controls the flow of water into the cartridge holder assembly 52. The tank 52 further includes 
a heater 64 to provide sufficient heat to keep the grease in liquid form. The heater 64 may be 
an immersion type heater or an external wrap-type heater. Similar features are included in 

the embodiment of Figure 1. 

[0040]The tank 52 includes sensors to indicate when certain conditions are met. A 
"grease fiill" sensor 66 signals when the cartridge holder assembly 52 contains a quantity of 
grease appropriate to be transferred into the grease collection cartridge 12. A "water full" 
sensor 67 signals when the cartridge holder assembly 52 contains the desired quantity of 
water. These signals are sent to a control system 61 such as a programmable logic controller 
which controls the engagement of the electrical components as discussed below in connection 
with Figure 9. The control system may also be provided by a series of relays or "and gates." 
Similar features are included in the embodiment of Figure 1. 

[00411The various structures disclosed herein for receiving the cartridge are generally 

"receivers." 

[0042]Referring to Figures 1 and 6, the cartridge holder assembly and tank 52 include 
an air vent 68 located on their respective tops. The air vent 68 allows air to flow in or out as 
the liquid levels fluctuate. The inlet to the lid 34 of the grease collection cartridge 12 is not 
sealed once the transfer tube 99 has been inserted, so some air can escape the cartridge from 
the area around the bearing surface 36. 

[0043]Figure 7 shows the oil/grease separator 50 connected to a commercial kitchen 
sink 72 to receive effluent wastewater from the sink 72. The oil/grease separator 50 
separates oil and grease from the effluent wastewater and directs the resulting grey water to a 
sewer line 71 or other discharge. The oil/grease separated from the effluent wastewater is 
transferred from the oil/grease separator 50 by the oil/grease inlet 70 into the tank or cartridge 
holder assembly 52 to be processed into soap. When the tank or cartridge holder assembly 52 
contains a sufficient amount of grease, as indicated by the "grease full" sensor 66, the 
solenoid valve 62 is opened to introduce enough water to reach the "water full" sensor. 
When a sufficient amount of water is in the tank, as indicated by the "water full" sensor 67, 
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and a cartridge is in place, as indicated by the closure of switch 42, water and grease are 
transferred into the grease collection cartridge 12 by the pump 38 driven by the motor 39. 

[00441The motor 39 is activated to pump the water and grease into the grease 
collection cartridge 12, and simultaneously the motor 39 rotates the mixing baffle 14. The 
water dissolves the reactant package 32, permitting the sodium hydroxide (lye) to mix with 
the water and then the grease. The mixing baffle 14 is rotated for a sufficient amount of time 
until the mixture of water, oil and sodium hydroxide (lye) turn into soap. As the soap solid 
forms, the viscosity of the mixture increases, ultimately to the point that the baffle meets so 
much resistance that it no longer turns. The drive shaft of the motor will then rise above the 
shaft of the baffle, causing the switch 42 to open, and deactivating the motor. Alternatively, 
the motor may be provided with a slip clutch and/or a timer or a current sensor that senses a 
rise in the current to the motor caused by the physical resistance, and cuts off the power 
supply. The grease collection cartridge 12 containing the soap can then be removed from the 
assembly and thrown into a container to be transported to a landfill for disposal. 

[0045]Figure 8 shows a logic state diagram reflecting data inputs (grease fiill sensor 
66, water full sensor 67, and microswitch 42,) and the controlled elements (solenoid valve 62 
and motor 39) to the control system 61 . The actuation of the micro switch by an operator's 
placement or removal of a cartridge is, of course, variable and may not be as shown in this 
diagram. However, the microswitch must be closed to permit operation of the pump/motor, 
albeit with a possible programmed delay. If the other inputs indicate that it is time for a 
transfer of oil/grease to a cartridge, the control system may have a means such as an audible 
or visible signal to load an empty cartridge. 

[0046]Certain modifications and improvements will occur to those skilled in the art 
upon reading the foregoing description. For example, the cartridge and its baffle can be made 
of any suitable material that is water impermeable and low enough in cost so as to be 
disposable. The baffle can take various shapes and be made of various materials. In fact, if 
desired, the baffle and its associated drive motor can be dispensed with if another mixing 
arrangement is substituted, such as a shaker for the cartridge. In another embodiment, the 
grease may be directed into a flaccid bag that is kneaded to mix the grease and reactant. 
Other agitation means can be a bubbler to introduce air into a lower portion of the cartridge to 
rise as bubbles through the liquids. Another option is the use of ultrasonics. The liquids may 
be introduced other than through the top of the cartridge. 
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[0047]In some cases it may be preferably to mechanically emulsify the oil/grease and 
water before pumping than into the reactant-containing cartridge. The options for mixing the 
fluids as disclosed herein are means to agitate. 

[00481AS noted, the tank that discharges the oil/grease into the cartridge can be part of 
the housing for the cartridge, or separate. The pump may be eliminated if other means to 
deliver oil/grease and water are substituted, such as gravity feed or a suitably arranged 
siphon. Also, the oil/grease and water supplies into the tank may take various forms, 
including the delivery of some water with the oil/grease, eliminating the need for a separate 
water supply. The heater may be run continually, under timer control, or be turned on in 
response to a sensed grease presence. A delay circuit may be included to start the 
pump/motor a few seconds or minutes after the cartridge is in place and the tank 52 is 
appropriately full of grease and water. 

[0049]It should be understood that such modifications and improvements have been 
omitted for the sake of conciseness and readability, but are properly within the scope of the 
following claims. 
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